Apoptosis is an adaptive response in bovine preimplantation embryos that facilitates survival after heat shock.
Heat shock compromises development of preimplantation bovine embryos and the percentage of blastomeres labeled as TUNEL-positive. It was hypothesized that TUNEL labeling represents apoptosis and that apoptosis after heat shock is beneficial for continued embryonic development. To test these hypotheses, experiments were performed with z-DEVD-fmk, an inhibitor of group II caspases, on heat shock responses of embryos > or =16-cell stage at day 4 after insemination. Heat shock of 41 degrees C for 9 h increased group II caspase activity and the proportion of TUNEL positive cells; z-DEVD-fmk blocked these effects. The reduction in development of embryos exposed to heat shock for 6-9 h was magnified in the presence of z-DEVD-fmk. Results indicate that group II caspases mediate heat-induced apoptosis in bovine embryos and that inhibition of these caspases has a detrimental effect on embryonic resistance to heat shock. Apoptosis can be viewed as an adaptative mechanism to allow embryonic survival and development following stress.